Lead Extractions are not Necessarily Required in the Treatment of Cases with Local Complications Unproven Resional/systemic Infection at the Pacemaker/ implantable Cardioverter Defibrillator (ICD) Site  by Kishi, Ryoji et al.
Lead Extractions are not Necessarily Required in the
Treatment of Cases with Local Complications Unproven
Resional/systemic Infection at the Pacemaker/
implantable Cardioverter Deﬁbrillator (ICD) Site
Ryoji Kishi MD1, Kiyoshi Nakazawa MD1, Tomoo Harada MD1, Akihiko Takagi
MD1, Yuko Tohyo MD1, Keizo Osada MD1, Hirofumi Wakimoto MD1, Kyoko Ikeda
MD1, Osamu Miyazu MD1, Yoshiyuki Watanabe MD1, Satoshi Nishio MD1, Michio
Matsuda MD1, Fumihiko Miyake MD1, Naoki Matsumoto MD2, Shinichi Kobayashi
MD2, Tsuneharu Sakurai MD3
1Department of Cardiology, St. Marianna University School of Medicine
2Department of Pharmacology, St. Marianna University School of Medicine
3Department of Clinical Laboratory, St. Marianna University Hospital
Introduction: In a case of pacemaker and/or implantable cardioverter deﬁbrillator (ICD)
implantations, there is the possibility of infections related to the device. In such case, the
removal of the total system is desirable, however, the lead extraction can sometimes be
diﬃcult. Methods: Among 756 subjects who underwent a device implantation procedure, we
experienced 19 cases with a device infection or skin problems requiring a surgical procedure
such as thinning or inﬂammation of the skin over the pocket or lead. We divided these 19
cases into three groups as cases with neither systemic nor local infections (N group), cases
with regional but systemic infections (R group), and cases with systemic infections (S group).
And the prognoses of these cases were investigated. Results: Out of the 19 cases, 12 cases
were classiﬁed into N group, 5 cases were classiﬁed into R group, and the remaining 2 cases
were classiﬁed into S group. The lead extractions were performed in one case each in the N, R
and S groups. None of the cases in the N group developed a systemic infection over an
average observation period of 31 months. Four cases in the R group remain been free from
systemic infection over an average observation period of 39.5 months. Conclusion: Lead
extractions are the ideal treatment in cases with device implantation site complications, but
are not necessary if the extraction is diﬃcult.
(J Arrhythmia 2005; 21: 518–522)
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Introduction
Patients with pacemaker and implantable cardi-
overter deﬁbrillator (ICD) implantations continue to
increase. Such procedures have become routine,
however, the possibility of device infections still
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remains. For cases with device infections, a total
system removal is usually desirable, but it is not
always easy. In one report, it was concluded that
local complications at the device implantation site
are usually associated with infection of the intra-
vascular part of the leads, and such local symptoms
should prompt the extraction of leads even in the
absence of other infectious manifestations.1) How-
ever, we experienced some patients with a good
prognosis who suﬀered from infections of the
pacemaker/ICD pocket, even when the pacing lead
was left in. Therefore, because of the local compli-
cations at the device implantation site, lead extrac-
tion is not always considered to be needed. In this
study, the treatment and prognosis in the patients
with local complications and/or device infections
were retrospectively discussed.
Methods
The subjects consisted of 756 patients that under-
went pacemaker and ICD implantations from Jan-
uary 1995 to January 2004 in our institution. These
subjects included those who were operated upon
their pacemaker/ICD generator implanted lesion due
to the signs suggesting active infections skin degen-
eration; tumefaction, rubefaction, tenderness of the
site, or the lead/device exposure out of their skin.
Such cases were studied in this paper. Figure 1 is an
example of a patient with tumefaction and rubefac-
tion of the pocket region. Figure 2 is an example of a
patient with exposure of the generator. The presence
of a systemic infection was examined using arterial
and venous blood tests and cultures. Further, the
presence of regional infections was examined by
culturing the regional degenerated tissue and/or the
specimens taken from the removed pacing lead. We
divided these re-operated cases into three groups by
the culture results; patients proven systemic infec-
tion (S group), proven regional infection without
systemic infection (R group) and unproven regional/
systemic infection (N group). Finally, the prevalence
and the clinical course of these groups were inves-
tigated.
Results
1) Brief proﬁle of the subjects
In the subjects of 752 cases, the device was
implanted in the chest wall, but in the remaining 4
patients it was implanted in the abdominal wall. The
puncture method was used in 742 patients and the
cut-down method in 14 patients.
2) Prevalence of the patients in whom a surgical
procedure was required
A surgical procedure for the pacemaker/ICD
pocket region was indicated in 19 patients who were
suspected of suﬀering from systemic or regional
infections involving the pacemaker/ICD pocket
region. Out of 19 patients, 4 patients were referred
from other institutes. Therefore, the prevalence of
infections in the patients in whom pacemaker/ICD
infections were suspected in our institute was 2.0%
(15 patients out of 756 subjects over 9 years). The
bacterial cultures of the tissue or sections of the leads
cut oﬀ resulted in negative cultures in 12 patients,
Streptococcus aureus in 4, Streptococcus hemoditi-
cus in 1 (referred from another institute), Strepto-
coccus auricularis in 1, and Streptococcus epidemi-
dis in one. Therefore, severe infections of the
Figure 1 A ﬁgure showing the skin over the lower region of
the pacemaker generator site in an 82 y.o. female.
Reddening and swelling of the skin were observed in the lower
region over the pacemaker generator.
Figure 2 A ﬁgure showing the skin and an exposed pace-
maker generator in an 82 y.o. male.
A vastly exposed generator through a ﬁstula in the skin over the
pocket is observed.
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pacemaker systems occurred in 0.8% (6/756) over 9
years.
3) Prevalence of pocket and systemic infections
Out of the 19 cases, 12 cases were classiﬁed into
N group, 5 cases were classiﬁed into R group, and
the remaining 2 cases were classiﬁed into S group.
Therefore the prevalence of pocket and systemic
infections was 0.9% in all the pacemaker/ICD
patients, and 36.8% in the patients who needed
surgical procedures.
4) The period of time from the occurrence of the
infection from the last pacemaker implant or
replacement procedure
The average period of time from the last implant
or replacement procedure to the occurrence of a
complication was 32.2 months (1.5–96 months) in
the N group, 25.4 months (3–74 months) in the R
group, and 10.5 months (3 and 18 months) in the S
group. A comparison of these results showed no
statistical diﬀerences. Each complication occurred
during the chronic clinical course occurring over the
1.5 months following the last surgical procedure.
5) Exposure of the pacemaker system
Exposure of the pacemaker/ICD system occurred
in 12 patients (9 in the N group and 3 in the R
group). Tumefaction or rubefaction occurred in the
pocket region in the remaining 7 patients. Generator
exposure occurred in 7 patients (4 in the N group,
and 3 in the R group), pacing lead exposure in 4 in
the N group (a residual lead in 1), and an ICD patch
exposure in 1 in the N group. Bacteria infections
only occurred in 42.8% of the patients even with
generator exposures.
6) Treatment
In general, in all of the patients, antibiotics were
systematically administered after the culture exami-
nations, and surgical treatment was performed for
the diseased region. Total extraction of the pace-
maker system including the pacing lead was possible
in only 2 patients (1 in the N group and 1 in the R
group). Re-implantation of a new pacing system on
the opposite side of the chest was indicated in 13
patients as follows; 4 patients with exposure of the
generator in the N group, 1 patient with only
diseased skin, 1 patient with an ICD patch exposure,
and 1 with a lead exposure in the N group, 3 patients
with exposure of the generator, 2 with regional
infections (tumefaction and rubefaction), and one
with a systemic infection in the R group. The
surgical treatment of the skin, and clipping oﬀ and
burying of the existent lead were performed in the
remaining 6 patients (5 in the N group, 1 in the S
group).
7) Follow-up
N group (follow-up period; 7 to 91 months, mean
31 months):
There were no patients that progressed to a
systemic infection, regardless of whether a pacing
lead extraction was performed or not. However, a
repeat surgical procedure for tumefaction and rube-
faction of the skin was required in 4 patients.
R group (follow-up period; 7 to 72 months, mean
39.5 months):
Four out of 5 patients in the R group, including
one patient in whom it was possible to extract the
pacing lead, did not develop systemic infections.
One patient (92 year old female) developed a
systemic infection, resulting in death. Three months
later after a generator replacement, an ulcer of the
skin with pus discharge from the pocket region
occurred. A prompt removal of the generator and
debridement of the degenerated tissue were per-
formed. The blood cultures of the region revealed a
Streptococcus aureus infection, but no systemic
infection. An implantation of a new pacemaker
system on the opposite side of the chest was
performed, and the patient was discharged from
our institution with a good course. One month later,
she was admitted because of an exposure of the
generator. The wound was suspected to have been
left for a few days. After admission, regional
treatment of the wound with a Streptococcus aureus
infection was surgically and antibiotically repeated,
but it progressed to a systemic infection. Repeat
surgical treatments and antibiotic administration
guided by the blood cultures failed, resulted in the
death of the patient from MRSA sepsis. In this
patient, early treatment was desired.
S group:
Two patients with systemic infections died. An 80
year old male developed tumefaction and rubefac-
tion in the pacemaker pocket region during treatment
for a bacterial pneumonia. Antibiotics were admin-
istered for 20 days after the removal of the generator
and pacing lead. After that a new pacemaker was
implanted on the opposite side. Seven months later,
skin degeneration reoccurred. During the treatment
with antibiotics, the patient died due to thalamic
hemorrhage. Another 73 year old male was treated
with an ICD implantation due to ventricular tachy-
cardia, CREST syndrome, interstitial pneumonia,
and arterosclerosis obliterans. A year after the ICD
implantation, the intestinal pneumonia became ag-
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gravated, and the administration of the steroids was
increased. However, an infectious skin ulcer on the
patient’s lower leg occurred. Antibiotic and surgical
treatment was repeatedly performed, but ultimately
resulted in an amputation. After that he developed a
systemic infection and an infection of the ICD
pocket region. Because the patient did not consent to
open-heart surgery to extract the ICD system, only
antibiotic treatment guided by blood cultures was
continued. However, it was insuﬃcient to control the
infection, and the patient died 5 months after the
ICD pocket infection occurred.
Discussion
In patients with skin complications such as
inﬂammation or tinning of the skin in the region of
the implanted device, a total device removal includ-
ing the pacing leads is considered to be desirable,
because such local symptoms indicate a latent
systemic infection.1) That is, if a foreign substance
remains in the inﬂammatory region, control of the
inﬂammation and infection is considered to be
diﬃcult, resulting in the progression to a systemic
infection. If there is easy, simple and safe method to
extract the pacing lead, removal of remaining leads
considered to be the best way. But the extraction of
the pacing leads is not always easy. Sometimes open
heart surgery is required. Special devices for
extracting the pacing leads are available. However,
as reported in a multi center report in 1994, fatal and
near fatal complications occurred in 2.5% of the
patients, including 0.6% of deaths.2,3) On the other
hand, we experienced some patients with a good
prognosis in spite of the generator being exposed. In
these patients, the generator was possible to be
removed, but it was not possible to remove the
pacing lead. We considered that an extraction of the
entire pacing system is not always indicated for all
regionally diseased patients. Accordingly, the pa-
tients with regional skin problems at the implanta-
tion site of the generator and patients with infections
were retrospectively discussed. Nineteen (2.5%) of
the pacemaker/ICD patients with such regional skin
problems or infections underwent extractions over 9
years. However, 7 patients had the bacterial infec-
tions revealed by blood cultures. Therefore, severe
infections of the pacemaker system occurred in
0.9%. Not including the patients that were referred,
15 patients (2.0%) suﬀered from regional skin
problems or infections and 6 patients (0.8%) has
severe infections. In the literature, the estimates of
the rate of infection vary from 1 to 7 per cent.4,5)
Perhaps, one of the reasons for the varying results is
based on the diﬀerence in the deﬁnition of infection.
Ordinarily, though the treatments of wounds which
do not communicate to the pacemaker/ICD system
are performed only at the region, a surgical proce-
dure is necessary for the wounds which communi-
cate to the system. Especially, when an infection is
demonstrated, removal of the pacemaker/ICD sys-
tem is required. In 13 patients in our N group,
exposure of the pacemaker/ICD system was ob-
served in 9 patients. There was only one patient in
whom the pacing lead was possible to extract.
Though a repeated skin treatment was required in 2
patients, they both had a benign long term prognosis.
On the other hand, in one patient (1/5 patient; 20%)
in the R group, a regional infection progressed to a
systemic one. In 3 patients it was observed that the
wound had communicated to the pacemaker system,
but in 2 patients it had not. A systemic infection
occurred in a patient with a wound which commu-
nicated to the pacemaker system. In one other of the
3 patients with the wound communicating to the
system, it was possible to extract the pacing lead.
Therefore, in 2 patients with communication of the
wound in which the pacing lead remained and
bacterial infection occurred in the wound, 1 patient
had a long term benign prognosis, but another
deteriorated and died from an MRSA infection. The
reason for the diﬀerent bacteria infections was
considered to be due to the resistance of the
organisms to the antibiotic treatment and the
advanced age. Klug et al. mentioned that local
symptoms at the site of the pacemaker implantation
indicate latent systemic infections, because out of
105 patients with local symptoms at the site of the
pacemaker implantation, cultures of intravascular
lead segments were positive in 79.3% of the patients.
Further, they concluded that the extraction of the
leads should be done in cases with such local
symptoms.1) This advocacy is inconsistent with our
results of a long term benign prognosis. One possible
explanation is that the infection of the lead was
localized or eliminated by the antibiotic therapy. In
the literature also, successful conservative treatment
of infections has been described. Hurst et al.
described the successful eradication of infections in
19 patients with infections limited to the pacemaker
pocket or skin erosion using a closed irrigation
system containing antibiotics and tyloxapol.6) Fur-
ther, Garcia-Tinaldi et al. successfully relocated the
generator to a deeper subfascial plane in the
abdominal wall in 10 patients with exposed pace-
makers without gross signs of infection.7) These
results support the fact that positive cultures from
intra vascular leads in cases with local symptoms are
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very few. In systemic infections, the total extraction
of the pacing system is considered to be indispen-
sable. Antibiotic therapy was eﬀective in eliminating
the infection in 1 patient who had a total extraction.
Another patient, in whom the extraction was impos-
sible, further degenerated. However, because steroid
therapy was required and an amputation for an
infectious ulcer on the leg was needed during the
treatment of the systemic infection, a complex
background investigation is considered to be needed.
Considering these calamitous cases, we should
decide to undergo the thoracotomy for removing
the leads in the case with sign of systemic infection.
Conclusion
The prognosis of patients with pacemaker/ICD
pocket complications was retrospectively discussed.
Pacing lead extractions were not always needed in
patients in whom pocket infections were suspected,
in those with skin wounds with and without
communication to the pacing system, and in those
with and without regional bacterial infections.
However, skin wounds should be treated in the early
stage of the problem. If systemic infections are
demonstrated, the total pacing system should be
extracted.
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